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T R U N C A T I O N  C R I T E R I A  
CONTROL SYSTEM SPEC I FI CAT1 ONS CAN SET TRUNCATION 
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SYSTEM MODE WITH FREQUENCY ABOVE 15Hz CAN 
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APPLICATION TO GALILEO (CONT'D) 
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TRUNCATION AT COMPONENT LEVEL 
0 AVAILABLE 
COMPONENT "FREE-FREE" MODES 
SYSTEM MODES TO BE RETAl NED 
PROBLEM 
DETERMINATION OF "IMPORTANT CO POI ENT FREE-FREE 
MODES FROM KNOWLEDGE OF SYSTEM MODES 
SOLUTION 
RETAIN THOSE COMPONENT MODES THAT T O N T R I  BUTE 
SUBSTANTIALLY" TO IMPORTANT SYSTEM MODES 
COMPONENT LEVEL TRUNCATION (CONT'D) 
M Y t K A x A  = F A  A A  
M Y + K B x B = F B  B B  
' B =  @ B ~ B  
lq t q* = 
B B B @; FB 
(8) BODY A D.O.F. = nA 
(9) BODY B D.O.F. = nB 
COMBINED 
SYSTEM (10) 
D.O.F. = n  G ( n A  + 
MY + Kx = F 
x =  @ q  
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COMPONENT LEVEL TRUNCATION (CONT'D) 
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PARTITION $INTO $AAND 5, 
COMPONENT LEVEL TRUNCATION (CONT'D) 
DELETE COLUMNS OF $THAT CORRESPOND TO SYSTEM MODES 
THAT WERE DROPPED 
0 REDUCED 4 MATRICES: $A AND $B 
COMPONENT LEVEL TRUNCATION (CONT’D) 
k A A,, PB NOTNECESSARILY DIAGONAL 
0 DIAGONALIZE V I A  ANOTHER MODAL ANALYSIS 
COMPONENT LEVEL TRUNCATION (CONT’D) 
W GB ARE DIAGONAL; THEY ARE ALSO SUB-MATRICES OF wA, uB A’ 
RESPECTIVELY, AND CONTAIN FREQUENCIES OF COMPONENT MODES 
TO BE RETAINED 
SIMILARLY +A = $A *A AND aB = 3, *, ARE SUBMATRICES OF 
@A AND @B, AND CONTAIN THE EIGENVECTORS OF COMPONENT 
MODES TO BE RETAINED 
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SUMMARY AND CONCLUSION 
0 D€IERMINE SYSTEM MODES TO BE RETAINED USING 
AVAILABLE CRITERIA 
MODAL INFLUENCE COEFFl C I ENTS 
BODE 
DESCEND TO COMPONENT LEVEL V I A  A TWO-PHASE DIAGONALIZATION 
PROCESS STARTING WITH SUBMATRICES OF TRUNCATED AUGMENTED 
SYSTEM MODAL MATRIX 
FUTURE WORK 
STREAMLINE SIMULATION CODES - ESPECIALLY DYNAMICS 
FORMULATION METHOD 
DEVELOP VERY EFFICIENT AND EASILY IMPLEMENTABLE 
MODEL REDUCTION STRATEGY 
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